U N C O R R E C T E D P R O O
Q3
in clinical settings and suggested an involvement of mitochondrial DNA (mtDNA) mutation. We aimed 29 to characterize the role of mtDNA mutation in EH. We reported a large Han Chinese family with a maternally 30 inherited EH and an extraordinarily high percentage of sudden death mainly in affected females
Q4
. Analysis of 31 the entire mtDNA genome of the proband identified a homoplasmic primary mutation m.14484T>C for Leber's 32 hereditary optic neuropathy (LHON), along with several variants indicating haplogroup F1 status. Intriguingly, 33 no maternal member in this family had LHON though they all harbored m.14484T>C. The arterial stiffness of 34 the members carrying mutation m.14484T>C was significantly increased than that of non-maternal members 35 without this mutation. No environmental factor (including age, sex, smoking, diabetes, hyperlipidemia) was cor-36 related with the decreased aortic elastic properties observed in affected members. Mitochondrial respiration rate 37 and membrane potential (ΔΨ m ) were significantly reduced in lymphoblastoid cell lines established from affect-38 ed members carrying m.14484T>C when compared to control cell lines (P b 0.05). There was an elevation of re-39 active oxygen species and a compensatory increase of mitochondrial mass in mutant cell lines. Our results 40 suggest that m.14484T>C causes EH under certain circumstance. This study provides a paradigm for diverse phe-41 notypes of the primary LHON mutation and suggests for the necessity of routine cardiac evaluation in patients 42 with the primary LHON mutation. 43 © 2012 Published by Elsevier B.V.
Introduction

49
Essential hypertension (EH, MIM 145500) is one of the most common 50 cardiovascular diseases and acts as a significant risk factor for heart at-51 tack, stroke and end-stage renal disease [1, 2] . It causes a heavy global 52 burden and around 7.6 million people die of this disease each year [3] .
53
Though the exact molecular pathogenesis and mode of inheritance of 54 EH have not been fully elucidated, genetic factor was demonstrated to 55 be actively involved in the onset of EH according to family and epidemi-56 ologic studies [4, 5] . Previous studies showed that about 35 
143
The proband had slight myopia at both eyes, and visual acuity was showed an increased arterial stiffness in the maternally-related offspring 158 ( Fig. 2 and Table S1 ). Nine of 17 maternal members in the pedigree 159 expressed hypertension and the affected male to female ratio was 1:3.5
160
( Fig. 1 and Table 1 ). Among them, five died of sudden death (stroke 161 and acute myocardial infarction) and the percentage of sudden death 162 was 100%. The mean age at onset in this family was 45.5 years (range Fig. 1 . Pedigree information for a Chinese family with maternally inherited EH and m.14484T>C. Affected individuals were marked by filled symbols. The proband that was analyzed for the complete mtDNA sequence was marked by an arrow. The age at death of each deceased member was listed below the sample name.
Imaging of MR cine phase-contrast and the velocity-time curves of ascending aorta and the abdominal aorta. The position imaging of ascending aorta (A) and abdominal aorta (B) were measured by MR cine phase-contrast. Non-maternal member IV:8 (48 years old, male) of this family had good compliance and slow PWV (7.2 m/s) (C), whereas the proband (IV:1) had bad compliance and fast PWV (12.9 m/s) (D). Maternal members III:5 and IV:3 of the proband all had bad compliance and fast PWV (E: III:5, 14.5 m/s; F: IV:3, 11.0 m/s). "a"-Level of ascending aorta, which is 1.5 cm above the aortic valve; "d"-Q2 level of abdominal aorta, which is 1.5 cm above the common iliac bifurcation; "ad" is the distance between the ascending aorta and the abdominal aorta. The beginning points of the time-speed curve of ascending aorta and abdominal aorta are marked by arrows. 
40 to 50). Probands III:1 (an obstetrician-gynecologist) and III:3 (a sur- Table 2 and Table S2 , the maternally-related members had a sig- 
between the two groups were not statistically different (P > 0.05), 188 maternally-related subjects had a higher prevalence of retinal microvas-189 cular signs (Table 2 ). All these observations suggested that arterial struc-190 tural abnormality of mother-offspring units was more severe than that 191 of non-mother-offspring units.
192
Echocardiographic parameters of all members were shown in Table   193 S3. The maternally-related members displayed a significantly higher 194 level of left ventricular mass index (LVMI) (two-sample Smirnov test, P = 0.005; independent samples t-test, P =0.025; adjust-196 ed P b 0.001) ( Table 2 and Table S2 ) compared to non-maternal mem- Table S7 ). We added different respiratory inhibitors to determine 233 which respiratory complex was the pronounced one being affected.
234
We employed ATP-coupled respiration, basal mitochondrial respiration The OCR value of each respective state was normalized to the initial 239 value before adding the inhibitor, which was arbitrarily set to 1. Surpris- Table S7 ).
247
We further tested the alteration of reactive oxygen species (ROS) 248 and mitochondrial mass in cell lines with and without m.14484T>C, albeit the difference was not statistically significant) in all mutant cell Fig. 3 . Classification tree of the proband mtDNA, four near-matched sequences from published sources and one healthy donor. Sequences GU392087, GU392088, GU392089 and FJ748713 were from GenBank. Healthy donor C3 (28 years old, male) was newly determined in this study. All sequence variations were scored relative to the revised Cambridge reference sequence (rCRS) [21] . The order of mutations on each uninterrupted branch section is arbitrary. Recurrent variations are underlined; back mutations are underlined and marked by "@". Suffix "G" refers to transversion and "+C" indicates an insertion of cytosine. Previously confirmed pathogenic mutations are in bold. The synonymous and non-synonymous coding-region variants in each mtDNA are further denoted by "/s" and "/ns", respectively. Variations in the ribosomal RNA genes are denoted by "/r". 
Discussion
260
Accumulating evidence suggested that mitochondrial damage and 261 dysfunction were actively involved in cardiovascular disease [22, 23] .
262
In this study, we performed the clinical, genetic, and molecular char- indicating that structural abnormality of small arteries may also play a 277 role in EH. More families are required to solidify our speculation.
278
The striking clinical feature of this family is that all maternally-related 279 members had no apparent sign for LHON but EH, despite that they had Rates were normalized to the oxygen consumption rate prior to the treatment of drugs, which was arbitrarily set to 1. The bar represents mean±SD of the rates collected from three independent measurements. 
m.14484T>C (Fig. S1) 
